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A New Method for Immunochemical Quantification
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A large number of methods for immunochemical quantification have been developed during the last 50 years. To bring about the necessary interaction between antigen and antibody these methods use either diffusion, as in single radial immunodiffusion (Mancini et al., 1965) , an electrophoretic process, as in electroimmunoassay (Laurell, 1966) , or mixing as in radioimmunoassay (Ekins, 1960; Yalow & Berson, 1960) and nephelometry (Ritchie et d., 1973) . This report demonstrates that the capillary force in a porous material can also be used to bring about an antigen-antibody interaction and that this can be used for quantitative purposes.
Antibodies were attached to porous insoluble supports, such as cellulose acetate sheets (Sartorius, Gottingen, W. Germany), filter paper Munktell 00 (Glycksbo Pappersbruk, Sweden) and polyvinyl chloride sheets containing silica gel as a filler (Amerace Erna Corporation, New York, NY, U.S.A.). Methods used for attaching antibodies were either covalent linkage with CNBr (Nishikawa & Bailon, 1975) or cross-linking with glutardialdehyde for cellulose acetate and fiter paper, and adsorption from 0.1 M-Tris/HCI buffer, pH8.0, containing 0.5% (wlv) goat or rabbit antibodies for polyvinyl chloride sheets. The antibody-containing porous sheets were then used in tw6 different ways. In the fkst procedure, 1-5p1 of sample solutions was applied on a line 1 cm from the edge of a sheet, and the sheet was placed in a chromatographic chamber with 5 m m of it inserted in O.l~-Tris/HCl, pH8.0, and the capillary migration of the buffer was allowed to proceed upwards. When the buffer had migrated 6cm, the sheet 568th MEETING, ABERDEEN The fluorescent areas were produced by applying antigen solutions of increasing concentrations to the antibody-containing materials, allowing a capillary migration to take place, and then immersing the material in a solution of fluoresceinconjugated antibodies against the antigen.
was removed and the antigen-covered areas made visible by incubating the sheet in a solution of fluorescein-labelled antibodies for 3 min, washing off excess fluoresceinlabelled antibodies under running tap water and finally inspecting the sheet in U.V. light (wavelength 254 or 350nm). The fluorescent areas were marked by a pencil (Fig. la) .
In the second procedure the antibody-containing sheets were cut into strips of 8mmx 70mm. Each strip was placed in a cup, 9mm in diameter, containing 300~1 of a sample dilution, and the cups were placed in a closed humidified chamber. The sample solution was allowed to migrate to a height of 6cm. The strips were then removed from the cups and excess antigen solution was washed off the strips under running tap water for about 2min. The antigen-covered area of each strip was then exposed and marked as described above (Fig. 16) .
The heights of the fluorescent areas produced by the samples in both procedures were compared with the heights produced by serial dilutions of a standard. For sheets and strips of the same material containing the same amounts of attached antibodies the heights of these areas were found to increase with increasing amount of antigen in the sample ( Figs. 1 and 2 ). When the performances of cellulose acetate and filter paper in these immunochemical procedures were compared with that of the polyvinyl chloride material, several disadvantages were associated with the first two materials. Antibodies had to be covalently linked to the materials and it was difficult to devise a method for reproducible attachment of a specified amount of antibodies. The materials also showed a considerable nonspecific binding of fluorescein-labelled antibodies and were very fragile. The polyvinyl chloride sheets showed none of these drawbacks.
The two different procedures described were both easy to perform and both p r dures required 45-6Omin. The sheet method requires smaller sample volumes and is easy to handle when a large number of samples are to be simultaneously analysed. A disadvantage of this procedure is that a limited amount of non-specific binding of antigen at the application takes place. For the strip method there are no problems associated with the sample application, but the capillary migration must be interrupted at exactly the same height for both sample and standard solutions. A comparison of the strip method and single radial immunodiffusion in the quantification of transfenin in 29 samples of human sera gave a correlation coefficient of 0.91. The standard deviation of the method calculated from duplicate determinations was found to be about 10% of the mean for both high-and low-range concentrations (C. Glad & A. 0. Grubb, unpublished work).
When the antibody activity of the immunoglobulin fraction attached to the materials was decreased, the fluorescent area produced by migration of one and the same sample increased, with concomitant decrease in intensity of fluorescence. Our results for the two procedures described indicate that their sensitivity is about 50,ug/ml when the system for antigen detection reported in this work is used.
Since both proceduresi for immunochemical quantification described here utilize ontinen-antihnclrr interartinnr hmiinht ghniit hv ranillamr rninrotinn nf cnlntinnc thew can be considered as special cases of a more general procedure for immunochemical quantification. For this general procedure we suggest the term immunocapillary migration.
